The physiological availability of the individual intravenous solutions which have been used for experimental and clinical purposes varies. In secondary shock where an oligemia exists the value of protein-containing infusions is evident. Gum-acacia saline solutions, used for the first time in human beings by Hurwitz (1) , were administered extensively in traumatic shock during the World War (2) . However, certain complications may follow the administration of gumacacia solutions such as, liver damage (3), interference with plasma protein regeneration (4) , and a reduction in the oxygen content of the blood (5) . This has affected to some extent its general popularity. Gelatin-saline solutions have been recommended (6, 7) for the treatment of shock, but have fallen into disuse due to the fact that the gelatine leaves the blood stream very rapidly and, therefore, maintains the blood pressure for only a short period of time. Solutions of henmoglobin are capable of carrying oxygen and maintaining the osmotic pressure of the blood for a short period of time (8, 9) . The hemoglobin is soon converted into methemoglobin resulting in renal damage during its excretion (10) . However, hemoglobin in Ringer's solutions can maintain life in the mammal provided a minimum of intracellular hemoglobin remains in the blood stream of the experimental animal (8, 9) . The hemoglobin in Ringer's solution, for obvious reasons, has not been used in the human.
The first use of blood plasma and serum for transfusion purposes was made in the lower mammals by Guthrie and Pike (11) . The hemoconcentration of the blood in various forms of shock provides a rational basis for the transfusion of blood plasma and blood serum. Excellent results have been reported following their administration in man (12, 13) . The difficulty in obtaining blood from the usual sources has led to the use of blood from the placenta (14) , the umbilical cord (15) , and the cadaver (16).
The search for a blood substitute has induced us to determine the effectiveness of human pleural and peritoneal transudates (ascitic fluid). In a previous study upon the heterologous transfusion of ascitic fluid, it has been demonstrated to be of value as a substitute for blood in experimental shock in animals (17) . In the present investigation, autologous and homologous transfusions of human ascitic fluid have been performed, with special reference to their effects from the viewpoint of toxicity, transfusion reactions, and effects upon blood pressure, pulse rate, and urine. A prerequisite to the successful homologous and heterologous transfusion is the determination of the grouping of the fluid. This has been shown conclusively in animals (17) . It has been pointed out that group specific agglutinins are present in peritoneal and pleural transudates (19, 20) . Such substances are similar to those occurring in the blood. These facts render imperative the determination of the compatability of the fluid with the blood of the prospective recipient. In support of the necessity for such determinations are the transfusion deaths resulting in several animals from the use of incompatible ascitic fluid. Ac-219 cordingly, cross agglutination tests were performed throughout this investigation.
Heterologous transfusion of ascitic fluid
A brief recapitulation of the results of transfusion of ascitic fluid in dogs may be pertinent at this point. It has been recognized previously that group specific substances are present in the lower animials, e.g., in dogs (21, 22) . By the performance of cross agglutination tests it was found that human ascitic fluid could be transfused, with safety, into dogs (17) . No toxic effects were noted. Secondary shock was then produced by graded hemorrhage. The administration of the fluid was capable of raising the blood pressure from the shock level. The urine remained consistently free from albumin suggesting that the proteins of the fluid were utilized by the animals.
METHODS
In these studies both pleural and peritoneal transudates were available. However, in most instances ascitic fluid obtained from human patients suffering from portal cirrhosis of the liver or cardiac decompensation was used. The fluids were removed with aseptic precautions and stored in sterile flasks at a temperature of 0 to 50 C. No preservatives were used and bacteriological examinations were made at intervals using the blood-agar plate method. Prolonged refrigeration did not affect the physiological availability of human ascitic fluid (17) . Each fluid was submitted to the following examinations: Kahn test, blood agar culture, and determination of the protein and electrolyte content. The Kahn and Wassermann tests were performed upon the blood of the donor of the fluid. Immediately before use, the fluid was filtered through six layers of fine gauze and heated to body temperature in a water bath.
A group of nine patients was selected to demonstrate the result of the autologous and homologous transfusion of human ascitic fluid. Cross agglutination tests (23) were carried out between the ascitic fluid and the blood of the prospective recipient which was diluted with 0.85 per cent sodium chloride solution. Two drops of ascitic fluid and one drop of diluted blood were used for each examination. In order to exclude the possible existence of an allergic sensitiveness to the fluid, an intradermal injection of 0.5 cc. of the ascitic fluid was made into the recipient. In none of the patients of the present series was the presence of such a sensitiveness noted. The fluid was administered intravenously by gravity at a rate of 10 cc. per minute. The usual aseptic precautions were taken. The amount of fluid which was administered varied from 500 to 1500 cc. All of these patients had been hospitalized for varying periods prior to the infusion so that a basal level of blood pressure and pulse rate had already been attained. The blood pressure and pulse rate were determined before and during the introduction of the fluid. Urinary examinations were carried out before and after the transfusions.
Transfusion of ascitic fluid in humans The autologous and homologous transfusion of ascitic fluid was studied with particular reference to the effect upon blood pressure (Table I ). It will be noticed that the effect upon the systolic and the diastolic pressures varies. The systolic pressure remains unchanged or shows a depression of several mm. Hg which is then followed by a slight elevation of blood pressure. In other instances, the systolic blood pressure did not alter. The diastolic pressure, however, showed an early increase of a few mm. Hg and a slight depression later. On the other hand, an early depression of the diastolic blood pressure was seen occasionally. Examination of the blood pressure one hour after the completion of the transfusion revealed an approximate return to the pretransfusion level. These results suggest that the transfusion of ascitic fluid in individuals with relatively normal blood pressures, has only a slight effect in elevating the blood pressure. This is in accordance with the well known fact that infusions in individuals with normal blood pressures yield only a mild and temporary pressor effect. Later, the transfusion of ascitic fluid in one case of traumatic shock will be described. The effect upon the pulse rate is also variable. In some patients there is present a slowing of the pulse, and in others an acceleration takes place. The reason for this is not clear. Exam-ination of the urine revealed a transient cloudiness which persisted for several days following the transfusion. However, the usual tests for albumin were consistently negative. No evidences could be found of glycosuria or hematuria. These facts suggest that the ascitic fluid does not injure the kidneys and that the proteins of the fluid are utilized by the recipient.
The incidence of post-transfusion reactions was low, only two occurring out of a total of ten transfusions. This low incidence is emphasized by the fact that the ascitic fluid which was used had been subjected to a prolonged refrigeration lasting from three to five months. Both reactions were of a mild character, consisting of a brief rigor and moderate rise of temperature. No other untoward symptoms were observed. One of these patients was febrile prior to the transfusion and, therefore, more susceptible to a reaction.
The question now arises as to the possibility of the occurrence of shock from the autologous retransfusion of ascitic fluid. It has been pointed out that homologous retransfusion shock can take place, and that, in dogs, this is of an anaphylactic nature (24) . In one patient, J. B., a second transfusion of his own ascitic fluid ten days after the primary transfusion produced no evidences of shock. Evidently, this patient had not developed any allergic sensitiveness to his own protein.
Ascitic fluid transfusion in traumatic shock
The experimental evidence of the efficacy of ascitic fluid in treatment of hemorrhagic shock in animals (17) suggested its use in clinical secondary shock. One patient in this series, A. H., was admitted to the John Gaston Hospital in a severe state of secondary shock resulting from a gunshot wound of the abdomen. At the time he was seen by one of us (H. A. D.), he had been in shock for a period of approximately 12 hours. The usual evidences of grave secondary shock were present-profuse sweating, restlessness, rapid feeble pulse, hypotension, slow sighing respirations, and semiconsciousness. Previous treatment which had included two infusions of isotonic glucose solution had proved ineffective in raising the blood pressure. Blood of the appropriate type was not available. Human ascitic fluid of the correct type was obtained and a transfusion of 1500 cc. of fluid was given. It will be noted (Figure 1) 
COMMENTS
In a survey of the results of ascitic fluid transfusion, it becomes apparent that this fluid is not toxic in human beings provided that the proper precautions are taken. In only two of the entire group of transfusions did there occur reactions, and these could have been avoided probably by a more thorough filtration of the fluid. It is our belief that the cause of these reactions was particulate matter which had escaped filtration. Bacterial contamination as a source of the reactions can be excluded in view of the care taken to avoid this factor. Denaturation of the fluid proteins by prolonged refrigeration is an unlikely possibility, although it cannot be definitely excluded as yet. In all of the fluids a varying amount of fibrin clotting takes place. This spontaneous defibrination may render the fluid slightly toxic.
It might be pertinent, at this point, to review the question of vasotonins in the fluid. Such vasotonins have been described in whole blood, blood serum, and blood plasma (25, 26, 27) . These vasotonins are of two types, one being vasoconstrictor in character, and the other vasodilator. The vasoconstrictor substances are both temporary and permanent in nature (28, 29, 30) . The vasodilator substances are present in fresh serum and plasma but usually disappear after refrigeration. The dilator substances have been analyzed and, apparently, are proteins (25) and are related to adenosine phosphoric acid (31) . It has been pointed out that these vasotropic substances are present in all of the body fluids, including ascitic fluid (32) . For this reason, it is important to consider the possibility of such substances being the cause of certain of the reactions to ascitic fluid transfusion. The changes in pressure following the use of serum and plasma has been ascribed by many to the presence of particulate matter which can be removed by repeated filtration. However, this mechanical theory cannot be reconciled with the fact that ergotamine prevents the pressor effect of serum and plasma extracts (27, 33) .
How adequate, from a physiological standpoint, are blood plasma and serum in the replacement of whole blood? The concentration of erythrocytes in traumatic shock and in shock following burns suggests that the major cause of the oligemia is the loss of the fluid portion rather than the cellular portion of the blood from the vascular system. Further proof of this lies in the fact that the transfusion of blood plasma and blood serum has proven successful in the secondary shock of ex-perimental animals (11, 34, 35, 36, 37, 38) and of human beings (2, 12, 13) .
For this reason, it would seem to be logical to assume that the transfusion of ascitic fluid might be of value in conditions of shock associated with a concentration of the red blood cells.
The lower protein content of ascitic fluid as compared with that of blood presents a further problem for solution. The concentration of ascitic fluid and its preservation in a "lyophile " form is being carried out by the method described by Flosdorf and Mudd (39) . It is proposed to study the effects of this " lyophile " form of ascitic fluid in secondary shock. Lyophile serum has been used with promising results in experimental shock (40) and in clinical shock (41) . However, severe reactions may follow the use of concentrated serum in animals (42) and in human beings (40, 41) . CONCLUSION The transfusion of human ascitic fluid in groupcompatible animal and human recipients is practicable. Reactions are few and relatively mild and, probably, will be eliminated by more thorough filtration of the fluid. Prolonged refrigeration does not affect the physiological availability of ascitic fluid. It is suggested that the value of the fluid may be enhanced by concentration. The properties of the concentrated or lyophile form of ascitic fluid are being investigated. 
